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Objectives: To examine acute changes of mental health symptoms after injury. As well 
as to explore potential associations between perceived injury severity and objective injury 
severity with mental health symptoms of depression, anxiety, subjective well-being, and 
satisfaction with life throughout a competitive season. Participants: 70 division I 
collegiate athletes with an average age of 19.56 +/-1.29 years. 37 males, and 33 females, 
81% of the participants identified themselves as “white”. Methods: Depression, anxiety, 
subjective well-being, and satisfaction with life symptoms were measured at two time 
points (baseline and within 72 hours after injury) with the PHQ-9, GAD-7, MHC-SF, and 
PROMIS General Life Satisfaction-SF questionnaires. Perceived injury severity 
evaluated at time of injury. Objective injury severity collected through time loss (days) 
via electronic medical records. Results: Athletes on average increased in subjective well-
being, life satisfaction, anxiety, and depression symptoms after injury. Significant gender 
differences were found between males and females on changes in anxiety and depressive 
symptoms (t9=2.32, p<0.05 and t9=2.76, p<0.05). Perceived injury severity did not 
predict symptoms changes. Conclusion: Males increased in anxiety and depression 










TABLE OF CONTENTS 
LIST OF TABLES ......................................................................................................... vi 
LIST OF FIGURES ...................................................................................................... vii 
CHAPTER 1: INTRODUCTION .................................................................................... 1 
Research Questions ..................................................................................................... 3 
Research Hypotheses................................................................................................... 3 
CHAPTER 2: REVIEW OF LITERATURE.................................................................... 4 
Mental Health in the Athletic Population ..................................................................... 4 
Theoretical Framework ............................................................................................ 4 
Anxiety and Depression ........................................................................................... 6 
Mental Health Symptoms ........................................................................................ 8 
Factors of Sports Affecting Mental Health Symptoms ............................................... 10 
Injury .................................................................................................................... 10 
Perceived Injury Severity....................................................................................... 12 
Measuring Injury Severity ..................................................................................... 14 
Mental Health Screening Tools ................................................................................. 14 
Depression............................................................................................................. 14 
Anxiety ................................................................................................................. 15 
Subjective Well-Being ........................................................................................... 16 
Satisfaction of Life ................................................................................................ 17 






Clinical Relevance .................................................................................................... 20 
CHAPTER 3: METHODS ............................................................................................ 22 
Design ....................................................................................................................... 22 
Participants ............................................................................................................... 22 
Procedures ................................................................................................................ 23 
Exposure of Interest ............................................................................................... 24 
Measures ................................................................................................................... 25 
Perceived Injury Severity....................................................................................... 25 
Psychometric Questionnaires..................................................................................... 25 
Statistical Analyses ................................................................................................... 28 
CHAPTER 4: RESULTS .............................................................................................. 29 
CHAPTER 5: DISCUSSION ........................................................................................ 34 
Clinical Significance ................................................................................................. 35 
Limitations ................................................................................................................ 37 
Future Research ........................................................................................................ 38 









LIST OF TABLES 
 
Table 1. Baseline Mental Health Symptoms for Full Sample …………………………..29 
Table 2. Baseline Mental Health Symptoms and Post Injury Symptoms………………..30 







LIST OF FIGURES 
 
Figure 1. Individual Differences in Mental Health Symptoms from ……………………31 
Baseline to Post-injury 
 
Figure 2. The Effect of Perceived Injury Severity on Changes in ………………………32 
Mental Health Symptoms 
 
Figure 3. Gender Diffences In Anxiety and Depressive Symptoms …………………….33 








CHAPTER 1: INTRODUCTION 
 
 In the general population, mental illness, such as mood and anxiety disorders, 
affects 35% of college-aged students (Auerbach et al., 2018). The presence of mental 
illness has been previously established as a risk factor for suicide attempt and death 
(Nock, Hwang, Sampson, & Kessler, 2010). Moreover, even in situations that do not 
result in physical harm, mental illness can impact quality of life and social relationships 
(ADAA, 2018). Collegiate student-athletes, like the general population, also experience 
mental illness, and this should be considered in the care that is provided by their sports 
medicine team. Collegiate student-athletes are under high levels of stress due to 
psychological, physical, and academic pressure (Crocker & Graham, 1996). Sustaining an 
injury can further exacerbate stress, and the inability to cope with stress has been 
associated with negative performance (Crocker & Graham, 1996). It is estimated that ten 
to fifteen percent of student-athletes will experience mental illness severe enough to 
warrant treatment (Watson & Kissinger, 2007). In order to prevent increasing diagnoses 
of mental illness in student-athletes, it is imperative that mental health is monitored. 
Certain sport-specific situations, such as injury, put individuals at greater risk for mental 
illness symptoms (Simon et al., 2018). Additionally, psychological factors, such as stress, 
have been established as risk factors of injury (Chang et al., 2020). Therefore, it is 






It has been previously established that there is a relationship between sustaining a 
sports related injury and a person’s subsequent psychological response, as illustrated by 
the Cognitive Appraisal Model (Wiese-Bjornstal, Smith, Shaffer, & Morrey, 2008). After 
injury is sustained, an individual’s cognitive appraisal of their injury in combination with 
their emotional response can influence her or his recovery. Both cognitive appraisal and 
emotional response can be influenced by the severity of an injury, and injury severity has 
been a key moderator in post injury psychological response (Wiese-Bjornstal et al., 
2008). As distress has been associated with mental illness symptoms, there is potential 
for an athlete to develop more mental illness symptoms after injury if he/she appraises 
his/her injury negatively (as severe). Increases in mental illness symptoms have been 
seen following traumatic brain injuries, as there has been a strong association with 
depression and anxiety during recovery from concussion, as well as later in life (Valovich 
McLeod, Fraser, & Johnson, 2017). Musculoskeletal injury has also been associated with 
mental illness. Anxiety was seen to be more prevalent in groups of injured athletes when 
compared to an uninjured group (Yang et al., 2014). All of these factors further raise 
concern for mental health in injured athletic populations. 
 While research in this field exists to establish a clear relationship between injury 
and mental illness outcomes, gaps still exist such as acute symptoms changes, lack of 
baseline symptoms, and the role of perceived injury severity. The majority of the research 
surrounding traumatic brain injuries with mental health disorders exists in male, retired 
athletes (Kerr et al., 2014; Kerr, Marshall, Harding Jr, & Guskiewicz, 2012). Thus, the 
results do not always represent the acute tracking of mental health symptoms during 






consistent psychosocial health responses to musculoskeletal injury either. Furthermore, 
simply the absence of mental illness symptoms, does not mean a person is higher in 
subjective well-being symptoms, which is optimal. This purpose of this study is to 
examine acute changes of mental health symptoms after injury. As well as explore 
associations between perceived and objective injury severity with mental health 
symptoms. The ultimate goal is to help clinicians provide the best care for student-
athletes during acute injury management.  
 
Research Questions 
Research Question 1: How do mental health symptoms change acutely following 
an injury in collegiate student-athletes?  
Research Question 2: Is there an association between perceived injury severity 
and changes in mental health symptoms acutely following injury in collegiate student-
athletes, while controlling for objective injury severity? 
Research Hypotheses 
 Hypothesis 1: Collegiate student-athletes who are injured will report an increase 
in symptoms of anxiety and depression, as well as a decrease in subjective well-being and 
satisfaction with life.  
 Hypothesis 2: Collegiate student-athletes who report more perceived injury 
severity, while accounting for objective injury severity, will have an increase in 
symptoms of anxiety and depression, as well as a decrease in subjective well-being and 









CHAPTER 2: REVIEW OF LITERATURE 
 
Mental Health in the Athletic Population 
Theoretical Framework 
  Rose and Jevne (1993) introduced a conceptual injury response model with the 
goal of elucidating the process of psychological responses to injury. Four phases were 
outlined by this model: sustaining an injury, acknowledging the injury, dealing with the 
impacts of the injury, and the resultant physical and psychosocial outcomes of this injury 
(Wiese-Bjornstal et al., 2008). This model was further adapted in the coming years to 
include preinjury timeframes as well as post injury, which can both be influential in an 
athlete’s psychological responses to injury (Wiese-Bjornstal et al., 2008). Since then, the 
psychological response to sports injury has continued to develop into a flourishing field 
of its own. The most current model illustrates that response to sport injury can be broken 
down into two psychological subcomponents, secondary cognitive appraisal and 
individual emotional response (Wiese-Bjornstal et al., 2008). Cognitive appraisal is the 
resultant of both personal factors and situational factors. Personal factors can include, but 
are not limited to, the athletes understanding of the injury, their self-esteem, and the 
athlete’s personal demographics. An example of a maladaptive cognitive appraisal in this 
context could be an athlete becoming overly fixated and worried about a minor injury. 
Situational factors are more aligned with factors such as the type of injury, time of 






appraises their injury, which has implications for their psychological and physical 
recovery (Wiese-Bjornstal et al., 2008). 
 Emotional response to injury has not been consistently measured, but aims to 
pinpoint differences in the athlete’s emotions post injury. For example, it has been seen 
that certain negative mood states can be more dominant in certain rehabilitation phases 
than others. In some studies, this can be seen in a linear pattern, other times an “inverted 
U” is more descriptive of the mood states seen in rehabilitation. Due to sport as a 
protective mechanism it has often been shown that athletes, however not specifically 
student-athletes, do not always report negative affect post injury. However, there are 
occasionally extreme responses to injury that are seen most frequently in severe injury 
cases (Wiese-Bjornstal et al., 2008). Thus, the athletes of most clinical concern are the 
ones that have larger negative affective responses. When evaluating for mental health 
illness, suicidal ideation and self-harm are of great concern, however, other negative 
mood states can emerge such as irritability, sadness, and withdrawal. Certain measures 
were found to be most predictive of mental health outcomes such as, moderate-to-high 
depression scores, having had a surgical procedure, high success in sport prior to injury, 
and/or failure to recover to previous sport participation levels (Wiese-Bjornstal et al., 
2008). This could be an important set of factors that sports medicine staff members are 
aware of when monitoring student-athlete mental health symptoms and rehabilitation  
(Wiese-Bjornstal et al., 2008). More consistent measures and methodology to 
operationalize emotional response is needed within specific populations and injuries to 







Anxiety and Depression 
 According to the Anxiety and Depression Association of America, anxiety 
disorders are the most common mental illnesses in the general population of the United 
States, currently affecting over 40 million adults. While an abundance of treatment 
options exists for this condition, only 37% of diagosed individuals seek treatment. 
Additionally, 16.1 million adults in the United States have experienced a major 
depressive episode in the past year. Major depressive disorder is the leading cause of 
disability in those aged 15 to 44 in the United States. Prevalence rates differ between 
specific populations, such as variations in biological sex and age cohorts, with adult, 
females reporting higher anxiety and depression (ADAA, 2018). When examining 
collegiate students, and collegiate student-athletes, it is clear these groups are not exempt 
from mental illness. In fact, many mental illnesses can manifest at this time period in life 
(ADAA, 2018). It is reported that approximately ten to fifteen percent of student-athletes 
will experience mental illness symptoms that are severe enough to warrant treatment 
(Watson & Kissinger, 2007). This is approximately 2% more than the prevalence seen in 
the non-student-athlete group. Furthermore, student-athletes have unique risk factors for 
depression compared to non-student-athlete (Chang et al., 2020). When examining 
specific symptomology, a survey conducted by the NCAA reported that 30% of 
respondents had felt depressed in the past year, and 50% had feelings of overwhelming 
anxiety over the same time period (Kearns Davoren & Hwang, 2014). Additionally, 14% 
of Division I collegiate athletes self-reported that they had been diagnosed with a mental 
illness. The prevalence of diagnosed mental illness in collegiate student-athletes was seen 






those involved in team sports (Sarac, Sarac, Pedroza, & Borchers, 2018).  The 
aforementioned research highlights the potential of student-athletes having a prevalence 
rate of mental illness, specifically anxiety and depression, while also reporting higher 
perceived levels of stress than non-student-athletes (Kearns Davoren & Hwang, 2014; 
Putukian, 2014). Further complicating this problem, student-athletes are generally less 
likely to seek treatment than the average student (Moulton, Molstad, & Turner, 1997). 
This is likely attributed to the fact that there are many barriers to seeking treatment, such 
as fear of losing training time, appearing weak to coaches and teammates, or availability 
of resources at individual institutions (Putukian, 2014) Additionally, these figures may be 
underrepresented due to the associated stigma that exists in mental health diagnoses and 
treatment (Kearns Davoren & Hwang, 2014). While awareness and advocacy for mental 
health is on the rise, stigma still plays a big role in individual’s ability to seek help from a 
mental health professional. Stigma is a multifaceted construct that is defined by a mark of 
shame or discredit (Overton & Medina, 2008). In regards to mental illness, stigma can 
effect a person’s willingness to report mental illness symptoms for fear of prejudice or 
judgement (Overton & Medina, 2008). An underrepresentation of diagnosed mental 
illness, suggests that there may be even more symptoms and disorders in student-athletes 
that is not reflected in existing literature. For that reason, it is imperative that clinicians 
better track symptomatology of mental illness in student-athletes. It is still evident that 
mental illness, specifically anxiety and depression are common in student-athletes both 
injured and non-injured. With this information, there is a need to further investigate how 
student-athletes experience mental illness symptoms and how these symptoms might be 






An unfortunate but common fact concerning athletic participation is that athletes 
experience injuries and collegiate student-athletes certainly are not exempt from this 
occurrence. Previous literature has indicated that, after an injury of any type, mental 
illness symptoms such as depression and anxiety can emerge or become more severe. 
This has been seen across athletes of all different age groups (Valovich Mcleod, Fraser, 
& Johnson, 2017; Yang et al., 2014) This is especially important for student-athletes due 
to the already existing stress in their lives. They have the task of navigating through 
challenges and opportunities of young adulthood and academic pressure with the added 
stress of sports performance and potentially national media attention (Carr & Davidson, 
2016). Additionally, stress has been shown to have a relationship to injury risk (Chang et 
al., 2020) Injury then acts as an additional stressor in an athletes life, and, if there is not 
adequate coping of stress, it can result in inappropriate cognitive appraisal and negatively 
impact athletic performance (Crocker & Graham, 1996). Thus, post injury is an essential 
time to evaluate athlete’s mental health symptoms. 
 
Mental Health Symptoms 
 The absence of mental illness or negative affect does not mean that a person is 
functioning and living well. Therefore, it is important to also assess the concept of 
positive affect and subjective well-being of student-athletes. Subjective well-being can be 
defined as a state of mental health and performance (Keyes, 2002). Subjective well-being 
can be seen in individuals through fulfilling peer relationships, self-esteem, independent 
functioning, and personal growth, to name a few examples. A strong predictor of 






control of their actions and decisions. Subjective well-being has also been strongly 
associated with self-esteem in athletes (Reinboth & Duda, 2006). Life satisfaction may 
also be broadly associated with subjective well-being (Malinauskas, 2010). Life 
satisfaction can be defined as a global feeling of contentment, fulfillment, or happiness 
with life (Malinauskas, 2010). Decreased life satisfaction following injury has been 
previously associated with increased anxiety symptoms and decreased productivity 
(Malinauskas, 2010). 
 Injury and the daily tasks of being a collegiate student-athlete comes with 
complex pressures from both athletic and academic standards. There has been research in 
Canadian student-athletes that found an association with having subjective well-being 
and higher levels of daily functioning (Van Slingerland & Durand-Bush, 2018). These 
student-athletes, ages 18-26, that did not have a previous diagnosis of mental illness were 
over three times as likely to be higher in subjective well-being (Van Slingerland & 
Durand-Bush, 2018). The most likely explanation for subjective well-being in student-
athletes despite the demands of their schedule is the protective factor of sports 
participation. Sports can act as a buffer to stress by facilitating self-determination, self-
control, and competence which may help student-athletes balance their workloads (Van 
Slingerland & Durand-Bush, 2018). Moreover, sports participation has psychological 
benefits such as mood improvement, increased avenues for social support, and higher 
self-esteem (Taliaferro, Rienzo, Miller, Pigg, & Dodd, 2010). Therefore, while sport 
participation does offer a buffering effect, the high prevalence of mental illness often 







Factors of Sports Affecting Mental Health Symptoms  
Injury 
 Musculoskeletal (MSK) injuries are defined as injuries that affect the locomotor 
system of the body, such as muscles, bones, joint, and their associated tissues (WHO, 
2018). MSK injury and their impact on mental health symptoms has been moderately 
investigated to create a general framework for the area of study, but the need for more 
injury-specific and population-specific studies still exists to improve medical care. In a 
population of recreationally active individuals, it was found that symptoms of depression 
were twice as common in those with any musculoskeletal injury than those who were 
uninjured (Lichtenstein, Gudex, Andersen, Bojesen, & Jørgensen, 2018). When 
examining collegiate student-athletes across Division I men’s basketball, baseball, 
football, wrestling, and women’s basketball, field hockey, soccer, softball, and volleyball, 
anxiety and depression were seen at higher levels in those with any new injury, regardless 
of type, when compared to the uninjured group (Yang et al., 2014). In more specific sport 
related injury studies, similar findings have been found. Athletes who had suffered an 
ACL rupture reported higher levels of post-traumatic stress disorder symptoms following 
their injury (Padaki et al., 2018). In 2017, Division I collegiate athletes comprising four 
men’s sports and five women’s sports were surveyed during preseason about symptoms 
of anxiety and depression. Of those surveyed, 40.6% became injured at some point during 
their season. Of the injured athletes, 29% reported anxiety symptoms at preseason 
screenings, and 22% reported depressive symptoms. The athletes who reported anxiety 
symptoms during preseason had a higher injury incidence rate in both male and female 






correlation of mental illness and injury risk. Certainly, there is enough current research to 
propose that injury plays a role in influencing mental health symptoms. However, further 
investigation is needed to better understand this relationship.  
Traumatic Brain Injury is defined by the Centers for Disease Control and 
Prevention as “disruption in normal function of the brain”, caused by biomechanical 
forces applied to the head (CDC, 2018). Head trauma operates on a continuum ranging 
from sub-concussive impacts to severe traumatic brain injury (Len, Neary, & Neary, 
2010). On this continuum, between sub-concussive and severe, there is mild traumatic 
brain injury which is synonymous with a diagnosis of a concussion (Len et al., 2010). 
There are approximately 3.8 million sports related traumatic brain injuries in the United 
States annually (Len et al., 2010). A plethora of research has been conducted to associate 
traumatic brain injuries and concussions with depression (Brett, Mummareddy, Kuhn, 
Yengo-Kahn, & Zuckerman, 2019; Chrisman & Richardson, 2014). In football, hockey, 
and rugby, it was found that those with a history of four or five previous concussions 
were one and one-half times more likely to report symptoms of distress, anxiety, 
depression, sleep disturbances, or adverse substance use (Gouttebarge, Aoki, Lambert, 
Stewart, & Kerkhoffs, 2017). Additionally, head injuries have been indicated as risk 
factors for chronic depressive disorders, further subjecting collision athletes to mental 
illness (Yrondi, Brauge, LeMen, Arbus, & Pariente, 2017). An association between 
frequency and number of concussions resulting in greater negative mental health 
symptom risk has been minimally investigated, but often theorized (Yrondi et al., 2017). 
Outcomes of concussion involving mental health symptoms have been more heavily 






It has been shown that athletes who have sustained a concussion often will experience 
depression during recovery or later in life (Kerr et al., 2014). There is also greater 
evidence on the extent of mental illness disparities following concussion, than that 
following musculoskeletal injury (Covassin et al., 2014; Kerr et al., 2012; Lichtenstein et 
al., 2018). While there is good evidence to support the association of concussion and 
depressive symptoms, more research is needed to evaluate the acute impacts of 
concussions on other mental health symptoms.  
 
Perceived Injury Severity 
 Perceived injury severity is person’s cognitive appraisal of an injury, which plays 
a role in how she/he assesses the seriousness of an injury (Geiger, deRoon-Cassini, & 
Brasel, 2011). It is important that athletes be able to understand the severity of an injury, 
as overestimating the seriousness of an injury has been significantly associated with 
reporting more pain, longer duration of pain, more symptoms of anxiety, and greater 
feelings of inadequacy (Crossman & Jamieson, 1985). Therefore, the severity of an 
injury, even if it is just perceived by the athlete as more serious, can be the determinant of 
the psychological response of an athlete (Crossman & Jamieson, 1985). The study in 
1985 by Crossman and Jameison, showed that athletes rated the seriousness of an injury 
significantly higher than the athletic trainer did in a sample size of 43 athletes. However, 
athletes often underestimated the short-term effects that an injury had on their ability to 
complete activities of daily living and short term athletic aspirations (Crossman, 






severity of an injury (grade, time loss, etc.), but also take into consideration the athlete’s 
perception of injury severity and effects.  
There is a recognized importance of injury severity on emotional response and life 
satisfaction (Warren, Wrigley, Yoels, & Fine, 1996). Less severe injuries have been 
associated with less tension and fatigue than athletes with more serious injuries 
(Malinauskas, 2010). Additionally, the severity of the injury and athlete’s perception of 
recovery time influenced their mood state (Malinauskas, 2010). The injury severity score 
(ISS) is a numerical value associated with anatomical injury and acute threat to life. 
However, it is not significantly correlated with perceived injury severity scores. In fact, 
patients often reported a higher perceived injury severity than their objective severity 
based on the ISS  (Geiger et al., 2011a). Another outcome measure, the Health-Related 
Quality of Life (HRQOL), aims to measure quality of life after traumatic injury through 
both mental and physical factors, and can be measured through a range of different tools. 
However, no relationship between the ISS and the HRQOL construct has been found 
(Brasel, Champion, & Aboutanos, 2010). This has been attributed to the perspective of 
the assessor, the ISS is based on the healthcare provider’s assessment of threat to life, 
while quality of life may differ from patient to provider, and within both groups. In a six 
month follow up post injury, research found that a greater perceived injury severity 
significantly predicted lower physical and mental quality of life (Brasel et al., 2010).  
There are many ways to measure objective injury severity. One increasingly popular way 
researchers, and medical professionals, use to quantify it is through time loss. Time loss 
can be defined as the amount of time, usually measures in days, that an athlete is unable 






trainers, record this electronically through calendars and notes in electronic medical 
recordkeeping programs. Additionally, time loss has also been associated with different 
negative emotional responses post injury (Wiese-Bjornstal et al., 2008). 
 
Measuring Injury Severity 
 As aforementioned, the ISS is a clinically used scale to assess threat to 
life, and therefore is a means of assessing injury severity objectively. However, it has 
shown poor association to patient’s reported quality of life and patient perception of 
injury (Geiger, deRoon-Cassini, & Brasel, 2011). Research conducted by Crossman, 
Jamieson, and Hume in 1990 utilized a three-item questionnaire, evaluated on a nine-
point Likert scale (“not at all or no effect” to “extremely”), that aimed to evaluate patient 
perception of injury severity. The items were: “How much has your injury disrupted your 
everyday activities?”, “What effect has your injury had on your short-term athletic 
aspirations?”, and “In your opinion, how serious is your athletic injury?”. The 
questionnaire was evaluated for test-retest reliability, and a criterion of .80 was necessary 
to include each item (Crossman et al., 1990). 
   
Mental Health Screening Tools 
Depression 
The Patient Health Questionnaires (PHQ) is a self-administered diagnostic 
instrument used to screen somatization symptoms. The PHQ-9 screens specifically for 
depression. Respondents rank criteria on a scale from “0” (not at all), to “3” (nearly every 






thresholds that indicate the likelihood for depression in subjects. Scores of 5, 10, 15, and 
20 are associated with mild, moderate, moderately severe, and severe depression 
respectively. Endorsement of item nine on the scale, suicidal ideation, is cause for 
immediate referral to a physician. It has been found to be reliable and valid in 
determining depression severity and as a diagnostic tool (Kroenke, Spitzer, & Williams, 
2001). The PHQ-9 has been utilized in conjunction with other concussion diagnostic tests 
to try and predict days until asymptomatic and return to full play. While it was not 
statistically significant in predicting return to play, it was effective as an acute assessment 
after sports related concussion to indicate prolonged recovery (Putukian, Kaitlin, 
Stephanie, Ruben, & Frisina, 2017). Increased scores on the PHQ-9 are also associated 
with worse performance on the Sideline Concussion Assessment Tool (SCAT) (Putukian 
et al., 2015). Since the PHQ-9 has been established as a clinically reliable depression 
questionnaire it is used in this research to assess for depression symptoms at baseline and 
after an injury.  
 
Anxiety 
When screening for generalized anxiety disorder (GAD), a common measure is 
the GAD-7. It is a 7-item anxiety scale that is also conducted in self-report format, it 
consists of seven items, and uses the same scale as the PHQ-9. The scoring threshold for 
the GAD-7 is also raw scores of 5, 10, 15, and 20 and associated with mild, moderate, 
moderately severe, and severe anxiety. A higher score on the GAD-7 has been strongly 
associated with increased functional impairment in subjects. It has also been effective in 






and valid screening tools for generalized anxiety disorder (Spitzer, Kroenke, Williams, & 
Löwe, 2006). In the same fashion as the PHQ-9, the GAD-7 has been utilized an acute 
assessment after sports related concussion to potentially indicate concussions that may 
have a prolonged recovery (Putukian et al., 2017). Additionally, The Princeton 
Concussion Program has incorporated GAD-7 and PHQ-9 screening questions into their 
concussion screening and evaluation tools (Putukian et al., 2015). An increased score on 
the GAD-7 has also been associated with worse performance on the SCAT-2 and higher 
symptom score report (Putukian et al., 2015). The GAD-7 is used to assess symptoms of 
anxiety in student-athletes at baseline and after injury in this research.  
 
Subjective Well-Being 
In order to assess the subjective well-being continuum within mental health, an 
additional two forms were used. The Mental Health Continuum-Short Form (MHC-SF) 
was used to measure subjective well-being symptoms in student-athletes. It has been 
shown to be both reliable and valid in assessing for subjective well-being (Lamers, 
Westerhof, Ernst, Klooster, & Keyes, 2011). Additionally, it revealed high internal 
reliability and moderate to high inter-rater reliability (Lamers et al., 2011). It is a 14-item 
scale that is also summed to receive a raw score. Participants receive this score by 
ranking each item on a scale of 1-5. The MHC-SF categorizes these raw scores in 







Satisfaction of Life 
The last form comes from The Patient-Reported Outcomes Measurement 
Information System (PROMIS) which is a questionnaire bank spanning many patient-
reported outcomes, such as pain, emotional distress, social function, and fatigue, to name 
a few. The PROMIS General Life Satisfaction Short Form was used to measure student-
athlete overall life satisfaction. It has also been found to be reliable and valid in assessing 
life satisfaction (Cella et al., 2010).  The PROMIS General Life Satisfaction-SF consists 
of five items, scored on a seven-point scale. 
 
Collegiate Resources Supporting Student-Athlete Mental Health  
 Current mental health resources for collegiate athletes vary by institution, as there 
is not a NCAA mandated system. The available resources at a particular institution are 
often the result of funding or priority of the athletic department. Generally, schools 
provide one of three avenues for athletes to access mental health care. An outside 
consultant, a mental health clinician within the athletic department, or a counseling center 
within the university that is provided for all students on campus (Putukian, 2014). 
However, specifically within the Division 1 autonomy conferences, it has been mandated 
that there is access to mental health services, resources, and education as of the 2019 
NCAA convention (Hosick, 2019). There currently is no NCAA mandated pre-
participation exam (PPE), although the NCAA does give recommendations for what these 
exams include (Conley et al., 2014). A PPE is designed to identify potential risks for 






Carolina at Chapel Hill, the PHQ-9 is part of this exam to screen for symptoms of 
depression and suicidal ideation.  
The NCAA has also developed the Mental Health Best Practices resources to 
support student-athletes across the country. There are currently four major best practice 
recommendations from the NCAA. First, mental health care for collegiate athletes should 
be provided by a licensed mental health clinician (e.g., clinical psychologist, counseling 
psychologist, psychiatrist). Secondly, athletic departments should have written 
emergency and nonemergency plans for student-athlete’s mental health situations. Third, 
schools are encouraged to administer mental health symptom screening tools prior to 
participation. Finally, the NCAA discusses the importance of educating student-athletes, 
coaches, and others in the athletic department to promote a culture to seek care and 
achieve mental well-being, such as subjective well-being  (NCAA, 2017). 
 The NCAA also emphasizes the “normal” emotional reaction to injury athletes 
have. These emotional responses include, but are not limited to, sadness, isolation, 
irritation, lack of motivation, anger, frustration, changes in appetite, sleep disturbance, 
and disengagement. Emotional reactions to injury vary by athlete, but can last from time 
of injury through all facets of return to play (NCAA, 2017). Depending on severity of 
injury and career implications, athletes may have more emotional association with an 
injury than others. Thus, athletic trainers and sports medicine teams as a whole must be 
cognizant of the implications and difficulties that may come with medical retirement 
and/or disqualification (Carr & Davidson, 2016). 
 In an effort to examine the resources given at a single institution to support 






utilized as an example for implementation of these NCAA recommendations. 
Additionally, is it the site of the subject population and therefore contributes to the 
mental health of the study sample. The Department of Athletics at UNC has created a 
sector called Student-Athlete Development and Well Being that provides student-athletes 
with mental health services, sexual assault education and prevention, life skills, personal 
development, leadership skills, and career services. UNC has two full-time sport 
psychologists on staff, which is uncommon in Division I athletics across the country. 
Athletes can see the sport psychologist by appointment. However, when their schedule is 
full, student-athletes also have access to the Counseling and Psychological Services 
sector of Campus Health Services, as do all other non-student-athletes. Their online 
resources detail how to access services and resources for mental health concerns 
including performance psychology, eating disorders, injury and retirement support, 
substance use, and crisis response (UNC-CH, 2015). Additionally, all student-athletes 
complete a pre-performance examination. This examination includes a screening for 
depression through the PHQ-9 form. Indicating ideas of suicidality (i.e., endorsing item 
9) or scoring higher than seven on the measure results in an immediate referral to the 
team physician. Currently, no other mental health screening tools are required by all 
student-athletes to complete. This results in student-athletes needing to recognize and 
then verbally self-report any other mental health symptoms to the sports medicine staff. 
This further emphasizes the notion that athletic trainers and other support staff must be 








As previously discussed, many barriers exist for people to seek care for mental 
health, both in the general population and for student-athletes specifically. Some barriers 
to treatment access pertain more to physical barriers, such as if the resources exist on 
campus, or in a nearby commutable location. Monetary resources and health care 
coverage play additional compromising roles in the physical ability to access mental 
health treatment and services. However, aside from physical barriers, many societal ones 
exist. There is often a stigma that it is weak and/or shameful to seek mental health 
services (Brookes, Bull, & J, 1999). This is further exacerbated in student-athletes 
because many of them have been successful their whole life and seeking help can feel as 
if they have failed (Brookes et al., 1999). This again highlights the importance of the 
athletic training staff recognizing signs and symptoms of mental illness so that there is 
less reliance on self-report in these situations. 
 Athletic trainers are part of an extensive sports medicine staff that are all tasked 
with the complete care of student-athletes. However, athletic trainers may have an 
advantage at recognizing the sign and symptoms of mental illness due to proximity and 
intimacy of relationships with the student-athletes. Of course, the most immediate 
concern with mental illness in response to sport injury is the consequence of potential 
self-harm or suicide. Thus, it is imperative that the sports medicine staff is aware of the 
signs and symptoms and know the proper referral protocols should it be necessary. 
However, in less drastic capacities negative affect and mental illness can be detrimental 
to quality of life and potentially impact return to sport success (ADAA, 2018). 






positive association on their ability to perform (Wiese-Bjornstal et al., 2008). It is 
important to understand an athlete’s perceived injury severity, as this may also play a role 
in this ability to cope and thus their psychological response to injury as well. Therefore, 
mental health symptoms after injury may be an area that athletic trainers, and medical 
professionals alike, can be more aware of as student-athletes are in the acute injury phase. 
The ability to more efficiently recognize if an athlete needs additional mental health 
resources or referrals may have important implications for improving their well-being 
throughout the return to play process, as well as transcend to other areas of their day to 







CHAPTER 3: METHODS 
Design 
As it is unethical to to experimentally induce injury, we employed a longitudinal 
cohort design to surveil responses to injury. All participants completed two testing 
sessions: a baseline survey at preseason and a follow-up test within 72 hours after injury. 
During the pre-season baseline, participants completed a questionnaire to evaluate 
symptoms of anxiety, depression, subjective well-being, and satisfaction with life, as well 
as their demographic information. In the post-injury testing session, participants 
completed a questionnaire with the same four psychometrics previously administered, 
and reported their perceived injury severity. Objective time loss was calculated via 
electronic medical records from the athletic training staff and was recorded in the number 
of days missed due to injury. 
 
Participants 
Participants were recruited using a convenience sample. The sample is made up of 
the Division I Men’s Basketball, Women’s Volleyball, and Swim and Dive teams from 
The University of North Carolina at Chapel Hill. We recruited a sample size of 70 
individuals between the ages of 18 and 23 years old from the aforementioned teams to 
complete baseline testing. We excluded individuals: 1) that were ineligible to compete 
during the Fall semester that testing began in, 2) were injured (suffering time loss due to 






subject incentives were provided. The University's Institutional Review Board approved 
all methods and all participants provided written informed consent prior to participation. 
Using G*Power 3.1, the sample size for four multiple multivariable regression analyses 
was determined a priori power with a moderate effect size of .25, with a .80 power, and 
two time points. From this, we determined that our analyses required 42 injured subjects 
to achieve power. To account for an approximately 15% attrition rate, we aimed to recruit 
50 time loss injuries, however only 11 time loss injuries were eligible during the time of 
data collection.  
 
Procedures 
Procedures were approved by the University of North Carolina at Chapel Hill’s 
ethical review board. The participants were recruited by the principal investigator during 
their pre-participation examinations that all UNC athletes must complete prior to their 
competitive season. Data was collected by the principal investigator in the clinical 
setting. Baseline scores were collected during pre-participation exams. Participation at 
each time point lasted approximately 10 minutes. Participants completed the Patient 
Health Questionnaire 9 (PHQ-9), Generalized Anxiety Disorder (GAD-7), Mental Health 
Continuum Short Form (MHC-SF), and PROMIS General Life Satisfaction- Short Form, 
during preseason to establish baseline values. Particiapnts were monitored during their 
competitive season for injury. Within 72 hours of injury, the participant was retested by 
the principal investigator on the same identical four psychometrics, and initially tested on 
perceived injury severity. The principal investigator documented injuries in Blue Ocean, 







Exposure of Interest 
 Once an injury has been sustained and diagnosed by the sports medicine team, the 
athlete reported their perceived injury severity. Perceived injury severity was measured 
through a numerical rating scale ranging from 0 to 10, with 0 being “not severe at all” 
and 10 representing the “most severe injury that the athlete could suffer”. While objective 
injury severity was tracked through time loss via Blue Ocean. Time loss was measured as 
the number of days that an athlete cannot fully participate in sport due to the specific 
injury sustained.  
Injury of a participant was identified by the sports medicine staff of the associated 
team, which includes the athletic trainers and team physicians. For an injury to quality for 
this study, the athlete must miss at least two consecutive team mandated activities. These 
injuries were recorded in the injury tracking database, Blue Ocean. Further data, such as 
time loss, from each injury can be also be seen in Blue Ocean, updated daily by the 
athletic training staff. Within Blue Ocean, the musculoskeletal injuries were identified by 
any of the following being included in the injury category on the injury incident form: 
fracture, tendonitis, tenosynovitis, dislocation, impingement, subluxation, ligamentous or 
cartilaginous sprain, bursitis, contusion, joint sprain, laceration, or muscle strain. All 
concussion injuries were identified by “concussion” being the category selected in the 
injury incident form. Athletic trainers and physicians are trained in musculoskeletal 
injury and concussion evaluation and thus will be able to identify these injuries in the 








Perceived Injury Severity 
 Perceived injury severity was measured through a self-report, numeric rating scale 
based on a pain scale that the sample population is familiar with. The numeric rating 
scale is an 11-item scale ranging from 0-10. The athlete selected a single, whole integer 
from 0 to 10 that best reflects the severity of their injury. 0 represents that their injury is 
not severe at all, and 10 represents the worst injury they could ever sustained. Higher 
scores therefore indicated a higher perceived injury severity. The numeric rating scale for 
pain has been shown to have a high test-retest reliability, with high clinical importance 
(Hawker, Mian, Kendzerska, & French, 2011). 
 
Psychometric Questionnaires 
A variety of psychometric questionnaires were utilized to assess the mental health 
symptoms of the participants. Each of the following measures were completed at baseline 
as well as after injury. The psychometrics utilized were not used as diagnostic tools, 
therefore a higher score is indicatve of a participant endorsing a higher frequency of  
symptoms, not more severity, as clinical diagnoses were not part of this research project. 
Injury is operationally defined as time loss, that the athlete is unable to participate in two 
consecutive team sanctioned practices or competitions. The second test session is 









  The PHQ-9 was utilized to monitor symptoms related to depression. The PHQ-9 
uses a scale (not at all, some days, most days, every day) to evaluate how often a person 
is experiencing symptoms of depression over the past two weeks. The PHQ-9 is a nine-
item questionnaire. This questionnaire was found to have excellent internal consistency 
and test-retest reliability in previous research involving college aged students (Cronbach 
a = .89), which demonstrates its effectiveness (El-Den, Chen, Gan, Wong, & O’Reilly, 
2018). Additionally, when validated specifically in university students, the PHQ-9 
displayed good internal consistency (Cronbach a = .85) (Adewuya, Ola, & Afolabi, 
2006).  If a participant indicates they have experienced the described item every day, this 
coordinates to a higher score, the score for all items on the PHQ-9 are then summed. 
Thus, a higher score on the PHQ-9 means more frequency in symptoms of depression. 
 
Anxiety Symptoms 
Symptoms related to anxiety was measured through the GAD-7 questionnaire 
which previous research has shown strong construct validity and high criterion validity 
(Spitzer et al., 2006). The GAD-7 also uses a scale (not at all, some days, most days, 
every day) to evaluate how often a person is experiencing symptoms of anxiety over the 
past two weeks. The GAD-7 is a seven-item questionnaire. Research shows excellent 
internal consistency of the GAD-7 (Cronbach a = .92) (Spitzer et al., 2006). Furthermore, 
when assessed in Portuguese college students the GAD-7 demonstrated good convergent 
validity (Bártolo, Monteiro, & Pereira, 2017). This is the only comprehensive validation 






has demonstrated acceptable internal consistency reliability of the PHQ-9 and GAD-7 in 
athletic populations (Fraser et al., 2016). If a participant indicates they have experienced 
the described item every day, this coordinates to a higher score, the score for all items on 
the GAD-7 are then summed, with a higher score indicating greater frequency in anxiety 
symptoms.  
 
Subjective Well-Being Symptoms 
The MHC-SF, utilized to measure subjective well-being, has good convergent 
validity suggesting that it can be utilized as a valid measurement (Lamers et al., 2011). 
Although the MHC-SF has not be validated in specifically college students, it has 
demonstrated high internal reliability (Cronbach a = .89) in patients 18 years old and up 
(Lamers et al., 2011).  The MHC-SF utilizes a similar scale but the options are (never, 
once of twice, about once a week, about 2 or 3 times a week, almost every day, every day) 
and the participant evaluates how often they have experienced an item over the previous 
month. If a participant indicates they have experienced the described item every day, this 
coordinates to a higher score, the score for all items on the MHC-SF are then summed, 
with a higher score indicating more symptoms of subjective well-being.  
 
Life Satisfaction Symptoms 
The PROMIS General Life Satisfaction- Short Form utilized to measure overall 
life satisfaction. The PROMIS item bank as a whole have demonstrated reliability and 
construct validity (Cella et al., 2010). The General Life Satisfaction- Short Form is a five-






disagree, neither agree nor disagree, slightly agree, agree, strongly agree). The 
questionnaire does not distinguish a time period for each item, but asks participants to 
reflect on the statements overall for their life span. If a participant indicates they strongly 
agree with the described item, this coordinates to a higher score, the score for all items on 
the PROMIS General Life Satisfaction- Short Form are then summed. Thus, a higher 
score on the PROMIS General Life Satisfaction- Short Form indicates more symptoms of 
general life satisfaction. 
 
Statistical Analyses 
All data were analyzed utilizing SAS statistical software (SAS Institute, Cary, 
NC). First, we assessed distributional properties of the dependent variables and ran 
descriptive statistical analyses. Four t-tests were used to examine if mental health 
symptom scores changed from baseline to post injury. One t-test per dependent variable. 
Then, four different multiple multivariable regression analyses were used to analyze the 
impact of perceived injury severity on mental health symptom change (scores on PHQ-9, 
GAD-7, MHC-SF, PROMIS General Life Satisfaction). Each multiple multivariable 
regression analysis examined one dependent variable, that is a single mental health 
symptom change score calculated via the associated scale at each time point (baseline and 
at time of injury). Each model introduced a primary indepent variable of injury severity 
perception while accounting for objective injury severity (time loss). Based on the level 








CHAPTER 4: RESULTS 
Baseline Mental Health Symptoms 
 Baseline measures were obtained on 70 collegiate student-athletes, and 11 time 
loss injuries were evaluated during the data collection period. Of the 70 participants 
baselined, there were 37 males, 33 females, 81% of the participants identified themselves 
as “white”, with the majority of participants being juniors. Baseline mental health 
symptoms were non-normal for each measure (Shapiro-Wilk Ws = 0.87-0.92, ps < 
0.001); therefore, median and range values are reported for each measure’s central 
tendency and dispersion. Participants reported a median subjective well-being baseline 
score of 54 with a range of 59, a median life satisfaction score of 26.50 with a range of 
30. a median anxiety baseline score of 5 with a range of 21, and a median depression 
baseline score of 3 with a range of 21. Five participants had an aggregate score of above 
18 on the GAD-7, and two particiapnts had an aggregate score of above 20 on the PHQ-9. 
These particiapnts were provided with follow up mental health resources.  Overall, the 
baeline scores indicate that most athletes endorsed general mental health (low negative 
mental symptoms scores and high positive mental health symptoms), but with high 
variability between one another.  
Table 1. Baseline Mental Health Symptoms for Full Sample (n=70) 
Psychometric Mean Baseline Score Standard Deviation 
MHC-SF 52.17 +/- 11.96 
PROMIS GLS 24.86 +/- 7.10 
GAD-7 6.00 +/- 5.14 







Mental Health Following Injury 
  Eleven time loss injuries were evaluated. Within the 11 student-athletes injured 
there were 7 male, 4 female; 55% African-American, 45% “white”, and the majority in 
their sophomore year of college,   The average severity reported for time loss injuries was 
4.81 +/- 2.36, with a range of 7, and a median of 4. The objective time loss data had a 
range of 362 days, with a median of 14 days lost due to injury. Change scores for each 
mental health symptom were normally distributed indicating that mean and standard 
deviation values are the optimal indicies of central tendency and dispersion. Athetes 
tended to increase in subjective well-being by 1.45 +/- 15.36 and life satisfaction by 0.36 
+/- 6.26  as well as anxiety by 1.54 +/- 7.14 and depression by 0.54 +/- 4.15 (ts20=-0.14--
0.57, ps > 0.05). Overall, athletes’ mental health symptoms did not statistically change on 







Table 2. Baseline Mental Health Symptoms and Post Injury Symptoms 









MHC-SF 51.36 +/- 13.38 52.81 +/- 15.36 
PROMIS GLS 23.64 +/- 6.33 24.00 +/- 6.26 
GAD-7 5.18 +/- 5.55 6.73 +/- 7.14 







Figure 1. Individual Differences in Mental Health Symptoms from Baseline to Post-injury 
 
Multiple multivariable regression analyses were used to assess the impact of 
perceived injury severity on changes in mental health symptoms following injury while 
controlling for objective injury severity and gender. Perceived injury severity did not 
predict subjective well-being symptom changes, (b=0.28, SE= 1.78, p = 0.90), nor did 
objective time loss, (b=0.006, SE=0.03, p = 0.85), or gender (b=3.04, SE=8.11, p = 
0.72). Perceived injury severity did not predict life satisfaction symptom changes, 
(b=0.06, SE1.04, p = 0.95), nor did objective time loss, (b=0.02, SE=0.02, p = 0.50), or 
gender (b=6.37, SE=4.72, p = 0.22). Neither perceived injury severity (b=1.46, SE=0.74, 



























































in anxiety symptom changes though gender did, (b=10.75, SE=3.39, p = 0.02). Finally, 
neither perceived injury severity (b=0.14, SE=0.24, p = 0.58), nor objective time loss, 
(b=0.002, SE=0.004, p = 0.71), predicted the variance in depressive symptom changes 
though gender did, (b=2.73, SE=1.11, p = 0.04). 
 
 
Figure 2. The Effect of Perceived Injury Severity on Changes in Mental Health Symptoms 
 
There were no gender differences in any mental health symptom at post-injury (ts9 
= -1.24-0.09 ps = 0.25-0.94), but significant gender differences were found between 
males and females on changes in anxiety and depressive symptoms (t9=2.32, p<0.05 and 
t9=2.76, p<0.05). Accordinlgy, gender was controlled for in all further models. Individual 
differences in reported mental health symptoms at baseline and post-injury can be seen in 


























The Effect of Perceived Injury Severity on Changes in Subjective Well-being

























The Effect of Perceived Injury Severity on Changes in Life Satisfaction



















The Effect of Perceived Injury Severity on Changes in Anxiety





























Figure 3 below. Males indicated greater increases in anxiety symptoms that females 
following injury. As well as, males indicated greater depressive symptom severity 
increases following injury. 
 
 











































CHAPTER 5: DISCUSSION 
 
 The first hypothesis of this research was collegiate student-athletes who are 
injured will report an increase in symptoms of anxiety and depression, as well as an 
decrease in subjective well-being and satisfaction with life. The hypothesis was not 
supported by the findings of this research as no change between baseline and post injury 
symptom scores were statistically significant. The second hypothesis of this research was 
collegiate student-athletes who report more perceived injury severity, regardless of 
objective injury severity, will have an increase in symptoms of anxiety and depression, as 
well as a decrease in subjective well-being and satisfaction with life. This hypothesis was 
also not supported by the research findings.  
 While hypotheses were not supported, the results indicating gender had an 
influence on anxiety and depression syptoms after injury, support part of the current 
framework within psychological response to injury. Specifically, that cognitive appraisal 
of an injury plays an important role in an individual’s psychological response (Wiese-
Bjornstal et al., 2008). Cognitive appraisal, as defined by previous literature, includes 
demographics such as gender, that influenced changes in anxiety and depression 
symptoms in this study. This is important beause it continues to support the notion that no 
one factor of injury response can soley indicate how a person’s mental health may 
change. Thus, it is important to not monitor emotional response alone, as it is not all 






specifically measured in this study, it still must be taken into account when monitoring 
psychological reponse, as well as cognitive apraisal to injury as well.  
 There were no changes seen in the MHC-SF or the Promise General Life 
Satisfaction- Short Form from baseline to post-injury, and therefore there was no 
influence of injury severity, time loss, or demographics on these symptoms either. This 
supports the idea in previous research that subjective well-being and negative mental 
health symptoms as two different continuum (Keyes, 2002). This is important in further 
research as it maintains that is crucial to not just monitor individuals for a lack of 
negattive mental health, but ensure they have symptoms of subjective well-being also. 
Subjective well-being is important to ensure student-athletes are establishing positive 
peer relationships, maintaining good self esteem, and drive for personal growth. 
Subjective well-being is necessary to be present as it ensures a person is functioning 
optimally, which is important both before and after injury in student-athletes. 
 
Clinical Significance 
 Certainly the most thought provoking finding in this research is the increase in 
depression and anxiety symptoms in males after injury. This is clinically important for 
healthcare professionals as it may help identify athletes earlier in their post-injury process 
to seek out and provide mental health resources. Additionally, when working with all 
male teams, it may be clinically relevant to implement team or small group sessions with 
a sport psychologist early to familiarize them with their role and possibly develop skills 
that would assist them in a post-injury situation that they may otherwise lack. Early 






professionals may also decrease stigma within a team. Opposingly, female participants 
showed a  decrease in anxiety and depression symptoms after injury. This finding may be 
due to increased social support in female teams, but should also be noted by clinicians. 
While this is a very small sample size, female athletes should not be overlooked for 
developing anxiety or depression symptoms post-injury. 
 The role of perceived severity was not as influential as hypothesized in predicting 
change in mental health symptoms. Overall research that evaluated catastrophic injury 
illustrated that those who rated their injury as more severe had a greater emotional 
response, but acute injury response has not been as thoroughly researched (Crossman & 
Jamieson, 1985). Additionally, it has been shown that athletes struggle to understand the 
short term effects of injury and this could have played a role in perceived injury severity 
being less influencial than hypothesized (Crossman et al., 1990). Since the median 
objective time loss for injuries in this research was only 14 days, perhaps the injuries 
were so acute that student-athletes were unable to appreciate any short term effects. 
Similarly, student-athletes in this study compete at such a high level where injury may be 
more common, and thus may not be perceived as negatively as other previous research 
would suggest. While the original hypothesis was not supported, the results may indicate 
a trending relationship between increased perceived injury severity and an increase in 
anxiety symptoms in post-injury subjects. The finding was not statistically significant, 
but may be clinically significant for healthcare providers as they monitor post-injury 
athletes. This could provide a simple evaluation tool for clinicans to easily assess if a 
person is at a higher risk for needing mental health resources by simply having an athlete 






their perceived injury severity on a scale from 0-10 while completing an initial valuation 
in clinic. Finally, the change in anxiety symptoms from baseline to post injury was not a 
statistically significant change. However, with an average symptom score increase of 
1.55, this change does illustrate a moderate effect size of 0.24. Therefore, there may be 
clinical value in monitoring symptoms of anxiety after injury. 
 
Limitations 
A major limitation of this study was it was underpowered. There were only 11 
time loss injuries that were eligible to be part of the study. This was due to a couple 
different reasons. First, multiple time loss injuries that occurred within the population 
were sustained by student-athletes that were not eligible at the time of baseline data 
collection because they were not fully participating in their sport due to other injury. 
Additionally, within the swimming team, there was a lack of true time loss injuries as 
defined by this study. Since swimming is a non-impact sport, when a student-athlete 
sustained an injury, there were able to train without using that part of their body so they 
were always partially participating. This also severely decreased the number of subjects 
available. Finally, a limitation in the statistical significance found in the current study 
may have been due to the fact that general linear models were utilized for analyses. As 
there was no linear change in the participants mental health symptoms across the study 
period, mixed linear models analysis may have been more appropriate. With a larger 
available sample, mixed linear models would allow for us to recognize that individuals 
start at different points and change differently as well, which may be more appropriate 






study. Similarly, the use of change scores as an outcome measure does not allow for 
variability in baseline scores to be accounted for. 
 
Future Research 
 Future research on mental health symptoms after injury is important as sports 
psychology is a rapidly growing field. Injury is an inevitable part of sport participation, 
thus healthcare providers need to continue to develop skills and current knowledge to 
handle with all aspects of injury within athletes. In future studies, it would be beneficial 
to redefine time loss to work more cohesively with the sports teams being assessed. 
Additionally, it woud also be beneficial to include a non time loss category of injuries as 
research is growing to better understand the effects of these injuries. Similarly, it may be 
beneficial to compare teams to one another to determine if certain sports may be at higher 
risk. As well as compare type of injuries to one another, such as musculoskeletal injuries, 
traumatic brain injuries, etc. Additionally, an open baseline period would allow for more 
participants and thus more power. That is, once an athlete returns to full participation 
they can be baselined and participate in the study moving forward, if they were 
previously ineligible at the beginning of the semester due to injury. Finally, it would be 
beneficial to further investigate the relationship of perceived injury severity on increasing 
symptoms of anxiety to establish if there is a statistically significant relationship. This 
project may also be expanded upon by evaluating more mental health symptoms, or other 
adverse effects of injuries such as sleep that have been previously associated with 
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